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.BAMIM.ii- ?>EFLOYMWr MECHANISM FOR 
MEOIC&L DEVICE AND METHOD 



BACKGROUND AND .SUMMARY Ok WE 

mvmnm 

l . yeohnajai ft a ckp, OU fid 

lit* pr^^rit foventkm /related /ge-i&ralfv: & •i.aSd&a'J 
da-vices, s^cd raore pardvekrly to a ise&c&l device delivery 
ftyssb-tn. with ;*o im neov&d . iwoa>v&y/ haadix having a com- 
ponttti mechanism, 

llx ^eseaa fevstirSija mvoivas Jiaxiical devices, aatfj&to 



the- g«ufc&] resilient expmskuv of s m*>ikmi'tfav|ea. as 
outer aheath k retracted, Ihk ^^mi ^^mmm presents an 
bppojSutifty' for -3. petiole raversie 'kyapst^ 
rjomenon do occur This'rswt^.watcrnscloa-^d efta'may 
y eaxso (he TesiUe&t medical tkrvjos to toad push tha outer 
sheath back Irs a proxinsal. dkecrion with >:■■ that, teda 
to loiiow a Oiifve: anmlar gfeiwa- in Ff G, 15 

AvS a-a&aft, siva physkdsa may mazl ti> aecurajely boSd iha 
■wo i>ix>.x.im$l kubs is}. relative* ra^'joo.. holding 

., Y th-crfi agaiiM : $^^^paf^pn fee* white ;imfnpss^.fc very 
aecxra&ry rx>sba<rs the madkal deyxxx^p entd coonac;. wdfr 
the- aftak>ray. Dfaxof ihe poasibddks thai onovakaci the, 
positioning fif sh^ deployed medical device. U ibsi &*jB»er 
shaft should preferably be keld $tatkmsjy In the desked 
position, it ih&phymhtfs. ' thai- hoids the fcsase sbsft 



lire delivery $ym*m to wievey &e«i to a d^red'''**- ^ $m$M&v&&miy mmz &mxig-te$y$jm&&. ii & p&$r 



■\o^mm for tmanixmb and the-ft deploy pusHta. 
Mirny such .tJjcdiesJ devices reaiXkndy : mffl]^ssd to: a 
anndkrxdual tim &>r cm&temmi, protection, storage and 
cve-alus! dt-livcry from kside & cadxoax sysm>rjk Upon 
<¥pi^yfji^i^;'Mi^ aiedioa: dexkes may re ; ;diba$*y c ; :?cpa»:j to 
a ;-i?gvr deployed s^o. 

A sncc^^,:*iji to;;j;oi>k of do i v t-r y c aihe i c: c ^ y c in llm 
fvt & Sv 5 f • >: • >y : ? :1 ^ i-A >:-. nL, is d^tjrilxvd trr "US. No 
OiH9 ei::tiUod "'Dclivttfy AppfttyUis : r-<> A Self- 
ExpsocUiig Siefii; v; to . Witea >d *l mmd \ : cb. i r 2i#)ti T>it 
<Nscli*sis of ibis pattol^ o-i&tfpo^te^ by rcitrence io \*k 
p;o;^;jn. app lie;: Jioa ? :i.r«ci gejicndh 1 encloses ^:<r>; ?b :o c.itb- 
ejersy.siejo sbowa iu 'y. Rvafss.^vniijiiv-w diitg^jiijisxiaiic fotrrs .lit 
FiG. 1% hio^^dit.ig eo^\ia';Pv <:,rf;jj.^oo irificr and oxHo: ciilh-- 
e.t»f 'BieKibt-t?*. ■ &ach haS'k«§ o bub alfix^l io its ptojiiw^I ^t:d- 

"11>C v">?^>;': & dx^r^X'.d Yii She p-tfii Hi 3S !ii> 

itfoapied :t)bofer member baythg ^x&Uil aral proximal .eiHis*-, 
wkMi Is isK-Jik Ik>j53 «a iJ^iei pjayirtene layer, at; i^er 
>»x>lye^eo-;: i; 3 y biy.kied i^ij^oreiBg .:<tyer t-cHvc-j^ 



Mjk to i.he metUcal dt-vke may be depk^yed i« a ac>ti- 

AuoJiserpo^sb^ factor is fisat tha <«nc^ s.«d ootor Cciiheicr 
mensber^ : ,lsk.e othcT eloo^^d object. oot h^tvfi 
ifiiiivtlo cc.^!;ou> Atfe^tk wtacii m-iy pe-^eoi '«ppc« totiv; 
for Slje ■pj.^tsioft' ai)ti ioove;Se^i ofeiich pr<;ixtms: hub. looiVks 
iVo3J3 ibe pestf^m as-iri moven'ie^! of ibe -xisspee^v^ d : l^afi*ads 
of the -i»Ber -afsd ou&r : aba^ Ttii^^.a- Vci itaftiki &c?or is 
ihbi t^,^iik>« .of t^e-rfj^jicfd dey^ s»sy ht- tj-iijvskxi =- : |- 
i»3t.il vbe poi«i ai wbicb a pOfboa of the isXpifJfd'b^ pwlioe 
of iht invJk'd device ^>iicbv;s iht sidewalk' of she Ixxly 



eo$i'd:usi of ihe ft-^kxl imiw sbculd 



r shyf: iadescOb:xi dac 



•oc^s-ed cosx^dly ■\vs:hin :he '.ciite? siie-sdi and bas a d--Xi'xe 
taoerin^ diatai £:«d, whu3h,geTser&LK < .exieixfe dually beyoad 
tbe diaiai .erjtt of lbs ou'sar sbeaib. !be nmct .Bjeajbcr 
also is $hcwo m imiixtimg. a ?4op . 'whkh r> pc^dirwjed 
po>xJ>oal froax fete distal and pi' the outer sbe^h. A ^ : !f- 
•expaci'di:3^-'5^aal located wiiiiio \h<: muss sfee^d^ >hp1 l& 
'fyw&fgi fxHweeo-iha stop oi> t.h« JJXiei - shafi Easxf^wi- 
osjfer $ibeath dk^] ej^d. lb deokjy the ^enr tixvotu^r sbe^sb 
i« wiihiaaw^ f>y a ptryxkxaii .is a proximal cbfccik>«> wlnle- 
ihe iosser feiXmeji^ber :.v> bald i« ^liiofi, 

Atk&taji «^«plaa of dif eiw types of knewo ^elf- 
expjjfidkig ateoJ dalivery syiste^xs ^jo abewo iri l) S. ¥>x No 
4 : MOS6$ tasued *o Oiaiiiwrao ex Apr, 8, 19H6:. well aa 



preteixbly be c-a-f^iully adopted exid .bxjXX^.bOely *x>ore a 
poOion of ihc ;;xxbca^ device iuasche* the anait'.juy. 

ScfsK 1 ' k^owo ealbexu; ayatem?* teqauc ix\>vixiaded 
o^j-abofi, such as ?hose with a pair anadepsj-dbm hubs, cee 
huh oi\ the inner and onm s^'fl member, rcspeedvdy. O^lxx 
k»ow« aatbeJcr systems inebuis a ^iatol and itlggej" grsp, 
W'-a^ sc"jgk'- mode of deptaya^n-, iavalviwg a abi^e trigger 
pLfil io deploy tUz y<>soe;ai uiadiiai devke- 

A^orciagiy, 3.ld:tvJ>>b pljyjycisijs :may be ^;pabfc cf 
. f:«r>i;'ratifsg sacb kriowii $y<iti:m& \viih greai skill < ^ ixdeajrai^ie 
to pi-ovicb an iiix>Ro r ed cath&tcf delivery ayateio capable -6t 
A _,, fecdiinbag e:i5>r::-r and more accurate deobymersi aad post- 
d:C33tag o^ re^diandiy expaf^v^ weatel: devue. 

In ydditj^o, it iadeskabk ?p pre- vide 333 sdyaeced esiboior 
d^picy.maa5 njeebaaisoi i3»ving iwy ^ode^ of o^CiktidfX it), 
um iim. xnoik of cperaivois,, the •kiivery ^oecb;te<soj pref;:f - 
45 :d>iy pi-ovkkh a ptticise.ly .ids us- able liok bmmm the ioaer 
axxl c^ier catbeiar imxteis* suck ilmi ihe reladve 
pp^io« ef jfee o^scr.shaath w|jh respect b:> d?t" inm* c«<W«r 
^baS) rriamte caj3 be pieeesely and rxdeetk'eiv ;jdjesaaL Vet 
at sdmed posibojb die delivery med^tni^;;: ^imkl 



U.a Fat. bb. 4,732.,.ix2 i^aaal to WaiMan ct sd, Mae ea, $0 pretably msjiitab . this ^le-tleal relative ]>e^iiuoa pf -thfe 



opera boa. 
ji]:?J3^ii:?oge>>ers 
& desked v^^a: 



itev:. te>wij m^dkid device ■dalivery sys« 
iiV advs:3-o^d wbhin a body of a pabena ;dt).ag 
faf pafh : or cahci ■■foody -passsg^wsy, eoJd-tha 
.inedksl : da vice w'lMa the catbeier syaku^ is iocaied! at ;j 
.dask^d ske for'treaiioe.na 'White 'svaiehif^- tha'-^MUVa .p6ai- 
dons .of -he ^edkxt davk*a wd the cathfd^r sy;>Jejj3: conxxr- 
nents wtdrrespectto a stciiosis o» a video x-ray 1iaoroata>py 
screen, iJx physteko^ hoPis rbe pro>;ieaai hi;h aeaxxxxi: in she 
biaec rtbaff aianjixi: in a ifxed p^«i?lo.« wdbone band, whde 
sirnabsarKed^ly ^eu^y wiibdrasei^g the proximal imb 
ait ached 'to ike outer jebular s.beyJ.h with 'te otber hand. 

For sever;d reasot^ this deploy msnt erperadon may 
raeniiro -.ai333ae •.esaaaiwa 01 delk-ait' skill. Fof exam o5 e, £ jJjO ng 
these r^asoos is ibe dyi'samk. blood Jkw a? dsn desired skt ; 
for jo^tmenjjAvhieh tnay Ixv ibriber dLHOipied by obe pros- 
e-fK» of a ksion e$ aieno^s Jo be kaatedv Arsosiier faeic>f is 



inti^r and tmicr vzliwm: $hdi nuv^btrs, while resisiine, any 
force dial n:i ; ay Ixvpre^ns tending io smm ibs-itma or she 
outer uaiheier shaft niaasfwis vvitJi reapeeeto the osbexln a 
w;Cond mode of opera? ion, rba 'J^divery me chanb^ea should 
pretbrably e>3^bie tha phyakian to rapidly \vdfrkaw \m 
mm lubatar sk^^h wdb aspect -o th'c bxoer caihdku- ahaft 
ox^rnbcf prererakly in a proxintal dkaeubri wire a afr>gk easy 
ox*lioa. 

Tbe pra^nt invendon provides aneb a desirabk ox:dka! 
devieu deb very nieehanknx wdb ;oj «ox;graied handle 
/^^bictng d.x- fanorions of the separata proxisrs^l bubs ofabe 
prior mner ami oid^f catheter sbikft mexab^r^ awd astss- 
pn; :-v id :ng desired deal modes of opct-arion, 

Thenc and other varices nbxcls, and arlvaoaagaa , asK^ . 
faabtres of ibe invention wdi become appa>e$ji tVoxca^je' 
fodowirig descripdon -md chims, when cor3sids:red 03 eon- 
ju.nctk>n with the *.pp£o.ded drawings:. 
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BRIEF DESPUFHQN OF THE DRAWINGS 

petspecliVte' v&w fjf a iTiedksi de-vice, 
delivery axxxxxxsm ?nsd kusdxx soaa^ed accordiag 10 
principles of the present imxardoro <: 
FIG, 2 is a -partial' ioagi&d.ktd eross-seakaxd view of a 

a'i'cdiCaJ rkvjCC debv^ry systeari arrayed yCCOXlkg SO {tic 

pr&tord mmmiox* & an kails! eon%eratkex 

FR78. are partial .togitu-chrrs] c^)^*cciio«a1 views 
.of Jbo .ai*dk^.dcvise delivery system of FIG, 2, k vsmm. io 
iypmmt eoahgnf axons; 

FIG, 6 is ars «xpkx?e<fvkw,«rtlw nodical device delivery 
:>y.'ii t.r:') eoaipoeeab^ 

li'{>&7~9 arepardid ertjss-sechonai views .of & distal cud 
porboa «f'thc H&dk&l d?vk,M^y syrens of FfG; X 
corrcspondlae. so v^ k>us oper*uax coxugafaboaic. 

HO. m is xa cxkarxai perertfCbve vkw of a known 
^edk&l device tidivery &3&tenR 

HQS, IX xl4 are p^spe<$ive- vkws of pfoxkoxl and .distal ->. : 
ar:e&of a. rnedk^d device -iltrJiycry sysxax arranged according 
w she-|>r&cipk«-.d: she present invettfkxvia various oper- 
alkix; yoatVgn* abocs; 

F10, 15 ks dksgraunsistic >?x.[napie nf a pc&sibk; graph 
showing: tond resisUYe forces wXfc .respecf k> jX>skiaoa: & 
■il&Uti&i of a medical device delivery system arrayed 
fttxgwdfog to the f n axxaks of rho jxr$$eitt hwesi-iou. 

DOMLED DESCRIPTION OF TUB 

11-:, :klkovkg aeseriodoe of dx. pr:dxa*d on^bodxueats; 
of ihe arenas iuveahox is uis-rely illasuxdv* ha aatnre, and 
as s::di .-does: aot kak k any way the ar^eat kveahon, its 
appxeauarn or urcx. ^neerous 'ty>w<^^cati]fi»s.jR : ay : ^---BJSikv 
by iho^- sklikd b the -art wkhotx departing froat '.ho Srue 

■J$pS«t Stxl SCOJSC Or" she kvxi-?X:Ofc. 

Referring ihe dtawia^s, a n$e4ksi. device Olivary- 

.of\h& ^mwlh^cmizx bu«jg $;aosvfi : y:i 1^. Hie iUvMmcd 
siciU deltvciy. esttex.sy^m 10 of » (mlm mh 
'$1 tt^a«y difc^ft • : .ax>c?k.al device delivery *$ymm d<xixj& 
t-hjjifire wiUjia t'ae st^x' -yf'Jhs? p^^Jii, iavoRt-ioa, Fordsrisy 
zm cowztmmty ibc pxe^af det*i^l dc^cripiif);^ wiJl'ttjsJy 
•de^fiN- such a>*i exacupk of ^ delivery ■isyst-e.tsi for stejrte. 

0?sC pf->ss ; i':>k' s^t-dk^.5 d^ict dtiVsvcty sysionvih;ii thay 
vised Wish the pre^eo^ »jvej>tici?) is -ujjy'.sp^r^iJria'tfc- syisteB^ m 
which ••ofctcf fthcalh b pi'\?vxlcc^ ^fiXXifid^g. <m ic^r 
f4tei5-. A wedu^d devitv: . may be earned wiihin Jht- o^ier 
sheath d^rrcg delivery io s desired for jj^air^isrsu :whc^- >r:> 
oufcx*--$fc#h ,;^ay ihc redacted* ^.dlc the iaacr add 

"Use iiovel co^eeoi of tip ,presSi>at'kvca^o^^yj'^:y;:aiisf> b»' 
iised Xoe ixcdkal device: de^vtry sysieiiis w which fee 
$8titk#i of '.he ope^jxx >o deploy the tn&elic^l. -device --is % 
;>eleeied fto;x osr>' ^d^vote posSibiiiiy, ineFidiug oxial 
mdittrj in dx> r?foxw?}aj. direerk>a or ihc'disial dx^edon^or -a ■: 
roiaC'OjKd, moiiotx ;j itriggeif scxiaJcf, e gear asKt-haa&w* or 
odi::!" type ^i" aetriato.f ihal ;uay be- preferred,. !:k; v, ;:]u:^g 
upr^i :^ pardcadar ^iicafei. Indeed, ih& pK^ni unkim m 
cooceoJ f;xw bo us<:-d iV>f u^cdic-iis device deiiv^ry syfijcrns if: 
.whkfe lije medjesl diivj.ee is. deployed in assy ^idab.kv 
■msj5 ecr y lecbclixg .xxraelfvg x-:<. otHcr shewd^ d; s p>"CKmxu 
direction or a rlkta). dir^eiieo, c?r xacov«?sag a jneclie^; 
device k vsvfious Ways, hickdlrig- wiUidravvi.^g ;pi>5lic«iii of 0 
.oiifesr nheaih yfisfjjte is proximo aud dSssai dift-ai^n.^ 
sirrmliaaccusiy or scqi4**3!ki!y. 



Vhti pre^efiJ ixvoutif;^ ?xsy provide.: .several -adyaujaps 
iadividxadjyof any cojobifiittk^c ef such advar^ages, iticliid- 
rag for ex^sjiplc; (ji) sdaglc-Lvt^d opcjaiion onhs^ .medk^ 
devk-i> dulivefy sv:">je;rir(fi) a nicchaa irxri providing leverage 
tj?" mi-thacical adv^sgCf to adjjjsj.. or fc^aee d>e keees 
needed JO operate iht sysiem; (iii) improved aee^rycy k 
pdsitfofiJttg- fee ;r^edkai : device durk^i'dcpltryiaeat; (jv) a 
Csp^hifi5.y of bf.vkhng tbo delivery sysiea^ Cf^xpoaeals ia a 
axed rekdve. posidoa during ao ioJcnxedia^c poifi?. k 
depbyifig a rfjvjdicaf device; aed (v) j.uuUipx: ope;.xt]oj;:yl 
xacttlfcs: otopemi^n, kdudicg for txmipte- a slrs-t <m<k of 
fdxj iad prcd?ie : eoritaji. of deploy ro^ri 3 process, mo $ 
second mode af -rapid ssd 'easy deplqymeai. 

The pardeckr cmbodtefjr 10 of dw fxvserx icvcaikea 
sv^kxu^ . for- iUmitzifo& ^ drawirtgs lacktdes a haadxx 
show ia detail ,ia FKiS 1-4; A dt^ and second .nsjsm body 
:.h6aS'mg iad. 14 are arrajiged Id a skk-by^de 
^■ii-digiaraaoa, ^ sbowa fer oieaaspie i« FIG.. L Oider 
coraporieij^ lachidt mim w&imtcr&\iz% ii&Uih&&'\& sad 
1. § fKKpceuvdyraK a^c^osiag cutvabor pioxioiai: hub- Si 
whh m mmm or kaob 24 arid a eoo'espoadkg fee hmm 
tube 26 and vale*. 2S> as wed as b ihreatfed base ^esaber3d 
a- >d a rotating fkger rixg 32. 

l^e aiaaa body 'hoe^kg^15 and 14 each preferably have 
several gnppiag ^nyds' 34 ibr providdig a p^skiao w:a L h a 
gofxi gripping stirface, a kogxudsn^l s^ot M defiokg a 
CsJsbjXu fot sliding die tysttvafcle ae^aior 24 aad Idrdbrig the : 
exieat of po^ibi : e i ravel for the acixator 34 aaci proaisaa^ hah 
a^:aihiy 22, s side rvpeaiag 3^ fhaxjgh vvhkfc a phy^o^o 
cm opxtm. the .K.asiliag'iiJ3gcr'fia:g. : 32, a j>;.oxitii&l saehorixg 
aperture 4^ adapted, in captpfe a p<>o.ior: of the aachenog 
mcO'j?)er 2% a disvst ?ihar : i aperuire 42 through which' ihv- 
isH.ier arx^ o»tc-t ^kdi aicodxrs F6 ciixi 1$ cxiciid, ^:i>i Revets i 
opexiugs for .receiving j'a.st.tn^r.s 44 to hoki.'ihe maia ^ody 
hoasiags 12 and 14 tagedxr. "rbo aiair: hr?iiy '''ho«si^s 12 
14 alst> deitac a cax^laf .arjayiar bearing .shelf -or 
shoulder 4S. A dis?.^ sarface of folaiiag finder riag 32 
JoachCK mis shoulder 46 k an imim coatigiiradcii, 
rcJatioa af she rotating tmgzt r^cg 32 eyases a. h'> advso^ 
aioog threaded bass; Ml ^od press on sboxirfer 44, re^uhing 
if: very precise and sea^iiive wdhijrawkg a>oycnma of 
Oiiser stsafi aieifiher 18 k a •prox««.;d rlireodos. 

tra the pyftktdar ssse^ok shewn La she drewiogs, F<>ara 
fxxiy hoasiags 12 and 14 are held x^get her by i^eners 44. 
AxcbOf :i{Xp,uri:' 40 hxcdly receives ancfosr 2Ch which is 
atHxed'KV U*e : proxhxal ead of ia^er slxdf •.^■ate U A 
pv^n«a.l«ud of ml& mtsiter IS is aSix^d urproxisaei 
hub 22, wi$h a iiexible siraic wlkf M pfoieeting lae joias. la 
thepfeiexed Mthi cm&ipmmn*. proxnmf feab.22 is affed 
•<:> hxcxkd base Ml wixeh rohnaidy earries ^xadag tiager 
dog 32, which : ^;n:s oa me f>hoakJer M of axak body 
housing 12. 

l\\c p^vferxed duab opexihoa r^othe. present invasion, is 
aecotnpJished by eaa'oUa^ rr5t>vc.exxa oJ' ouka* sha:> uuursher 

wish rupees to inner shaft a^mber 16 m two ways. FhxX 
by rotating : she ihagef iiag $Z xr : cause, k to advaaca oa 
threaded baso 3^ ^ express agaissHi shonlaer 46, sxch that the 
^•flj:3rc- : assembly of threaded base 'Mh pfoxrrkd hah 22 and 
outer shdi xmmhw 1H withdraw nroxiniaily whh sespeei to 
.ntain body housing 12 ^ao 14, and hhas with aspect iio raaer 
shall aaavr:V>er 16. Secoa^ by ahxply gra^pkg .kaob 24 arid 
•palling •or-ptsshmg it whbin sk>i M. Tbz tmi aietbod allows 
precise and #casi;hve adpistofcja., wfdse s^e seer.<nd rocshod: 
slk^vs- relativ'tdy .Ia.£g^-*ss;ak- sad rapid movetaeor 

Ai i\w dissahe.nd ..of thc.awdieat dev ice xia livery -wsieax 
fthown h detail ia FKsS; *? -9> cads, of ihe kxer arxi 
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outer shaft members- £>S \$ :<;x depkied, as well as 
wbatovor medke* device k ^deeSek in mis parncukr ea^e 
& .Stfv'ihfc siens 50 shows iti the drawings is of the 
sc,mc>macdkg lypKy and may be. eapun-ed wftniii-a- rubular 

of inner shafre^rmber 16 roay be f>umded -witn a Ucslbk 
&&&&& Up $4. At least, a proxtm;^ arrmtkr stop 56, 
&ad prssfcj^bVy • *teo a dtsiaJ annn&r ring; : S&. -arc to 
bsner shall Taga&tt..l.&, T&« : sfc>£ 5£ apd -58, as weft as 
a cil&al nwfce* 60 thai may be pmvided, are -pnc&ca&iy- 

l» addition, lh& -irsffl&f shaf • member 16 assembly, meJno - : 
inn. anchor 20, fc'n&r shaft rnernber M and di$*sllip'54, may 
ptef&vMy be. ;^v;kM : >yiilj a te&tf af&psed k> 

i^eeive ;i ^eidt:Wji-e £2. 

in opera&nb the medical device delivery system 10 is. 
3<K'Kmx : d vh :x body passageway, prefcrab:V tiimg & 
girkle^ytre $2, nntii : : the :Mem 5f> : h> feated wdhi.n a desired 
si& for beanoeoh A -sliyskiaji gently .tvjjjs5.es the linger rmg 
32 io •dkhdy mdt bach Oide.r shaft fnemlx-; £&. A! ibis poioh 

a Sijuii pOfboO O; lbs r^e-03 50 n.\3Y expand S%htfv; Tbe 

handle of me present invention- o:<mihrtably froids ibe dehv- 
vry.&ystew 30- if? mis -mt£r mediate eon&gnraSiom allowing, 
tbe pnyskkn time' and skndbisby of procedure to selectively 
oplbrike she posihotf of me si-sat 5 b wit bin the de-sits d sne. 

Ihk pmm zdjx&nmrkt of the nnsl-kn or- tfa- smi M r 
before any pmikxi of ibe-.*ns5.d 58 -touches . She body passage 
Or vessel 64 m a .maimer Jbat might inhibit :&ftbof positio-aal 

Wbesi She j>hy;?id^5 is satMcd wbb ibe pO:vi5j.otbrig, thu 
fi«^r ring 33' : rtE«y 1?o. .foriher.foisscd Chir.k: ix (iiu-iizndof '' 
£><•;:• -ster:S Sit to-:j>eat!y amtaet fbo vc^ci <j4, Wbea s»cb, 
c^.-ti'iiv:! occurs, acs:> .' •sl^ji. is expaiulctl ^ulkicntly io 
hHiepe^de^^y hold p->->siibir^ ii is de.sirabk: ip npklly mti 
compkidy wi:i5or<;:w tbe ;oyier>bail ^cmf>er IS iV; do so, 
me jshyskiairgra&ps ibe km-o 24 aixi ii back aioag sbs 
M:iiiC m&r &uih member W o^ay iim.s be wbh^rawn as 
^m.ckh- y5 ibe piiy^ciaa. w-isbes, 

: Vsdou» meteria^ .may bu ^teed for too coo'i^^etiis oi 
ibe presem' i;ivemk«e &d#in.g say mritmal having ibo 
de?>kabk-. p^fcr5itoee : cb^raeifcdstic^, : in: ibe p*v*kM.&r 
er^hv.Kum-cfil sbow^ m the tow.iag& me tmit m£ ovM:t 
sbeii m^jtes umi W y sir?. in reikf 4^, a;m di^a'j Op 54 
inay be asaik of ar:y bloeorop;:};bie abt? seil^hiy ^xibie yet 
.sLolV.-eriiiy sffoog jj^tetisJ* incM^ts-g polysvsers oi \mc^s 
tyma, Pombk- ^kmons. for siteft ;.eaicnais iacbvdc siyloas 
m poly.am.ides, polyimid^s, polyt^byle-oe^ p0lj ; w'efh^i^, 
po^etbe^vpot^sters, sw, ^i-ite sberaaiive, sorj-s;; porlioo 
or <d J of ibe mm sndM oisJur sbei; member 16, 18 may be 
tbfmed of .a .fk-xabk m^i, {rtdadl«g.l?>f exa^pk ^?»Ble^' 
sxeei or dli^l by^^bc. 'llw -5%. s?Qp S$ r rkg M,. 
m;ii.1c-cf ar<s pnitbrably made ol- aoy ^i.ocostt^iibie '''n\as%~ 
-(M . that k sirosg at«l rigid, ij-olydiag; lv>f examp^ ^ii bless 
siee.L pbtiimeoi, m;?e;>k-m etc. Tbw eo-nix>rj^fiLs of the- hatidk 
of mm$t& km^^i -M^ . j.-^fefciy m^ie ol: a materki 
:.bs-!- rs AJfo-ttg ^rii: s-.bucl, i>JC.md:^g for ^xarnplc irdk-xibie 
:>olyt:arhoc:ai.es t or evera mmt ;mixl com-ptjnents, 

Of -«ttttr$$ f j^iaiv* dmbrsiii vari.Jjiioos are- ioeliukii wbbm 
me scope of me ot^eai InveKilon, Some of w^--v^nati«>n*> 
or altcrristive ^ :t^;o< bbi-5 nate rf s cin<k- ajiy po^ibk arrarj^e- 
rjicm of sfee^ : ^'i^!^nals, &nti dosigos wiibio ibe bomuis of. 
ibe f^n<>wii4g <itemh. 

li sboidd be vsr-rk-fsiood 'thai ax> ufj'!k\iile4, nnrn^f of 
<.oo%ur;Pkms for the present ievetition comd be rearmed. 
'The ioree/mv^ diseus^bo deserita mereh' exemplary 
e^b^imer:^ tiM^ailng the principles of tbe preseoi 
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invention,, ihv- scope of whicn h> fcclted io tbe fobowj ng 
cbiitos, -3^c^- .filled hi &m &ft wilJ readily recogtti^ from 
the description, claims, and dra^vm^s J bat ourf^ roie> cb;! ngc^ 
aod modiTicmiOrtS can be made witboy;: :dq>anis^ fxtsm 
spint aiid swpe c.>| ibe mveftfion, 
Wbat k claioied is: 

L A ^dical iicvloc didivcjy m$tim fm t'h^r;ipcntiea.Uy 
trtiaLio^ a padevrt, : COmpr;e>:mg; 
■m. inm snaft/havtwg 'p^3U£aai ^d Maf eedsv 
:ii lubebvr mm sfecatb, a? k-sst e porfi.cn of sebich SrUf- 

Rmods a poaiio:e t:4- n'jc- int&$. sbafi s:te«it>e{-;. 
a fticdiea! device Nviibin tbe oin.e/. sJaeaih bi. ao inibal 
cocbgi ir ation; 

a handb aM^ed wsiboct mlAtfe rooveme^t tfm inner 
sbafs, e.od operativ^iy t-otin^cd syhh tno osncf she at b, 
a fifsi aod second bideperkiefnly move^b actuator Jbf 
Enisling : the rabniv.e kcgitndiOab positions tbe xaoet 
sbaft ioid me outer s^beatb, ^ach of ibe brst and secot^d 
acb:;:io;s providing, a dillcrent aoiouci of mecba:mcaj 
iulvamagc between ' a : n input Jo cue of ?-bc line 
acicamrs by : a physkiae aed a f^Uing T^l^bvc 
jon^dodie;j.l posbioo of fhc Inner sniifl and tbe outer 
sheaib mspcciivaly. 
2 "Ibe e^cvlkal - device- delivery system erf ciaim 1.'; whef^Ln 
oec of ibe fm. aad second yawnto^i previa^ a meebsmeal 
advantage of 1:1. 

Tbt-medieid device delivery sysknn of mains l e wbemin. 
the first actuator is adapted b> tottft atonod a shread^ base. 

4, The rr*edk"d device delivery systeof orcMxi % wbe-fciii 
ibe scoaxid acturi!-^ is sd^pted io slide aiou^. z km^iwdb^d 
.slot o'enned by the handle. 

5. 'T l be mcdkal device ddivcry sysieniof ciaim 1 wherein 
on of ibe te and: second: aethers k ibrmed ^s a lever. 

6 l^e fiacd.ica.j wviee ccbvuvy ^yst^Oi cbioi I, wteem 
the ikst acs^aior provkk-s a arfankabadvantsge gf eater 
tbao : h 1, in kcdbaJe an operator to overeoroe ioiiial rests - 
• nee- to\ eha.rtgt«g\5M;-i;ntial r^aiive po.sa.iioa of the^nner 
shaH aod tbe vvm f>ne^k 

7 . Tbe medical device d el? vcjy sysicm of eteim i , wberein 
tbe. bating and the brsj and si^ond ;«cinatots : eae bo ooera;ed 
by one hand. 

"T^e rs^dkid device deikciy system of ekina b.. bother 
coovpriskg a brrnt eletfjcnt limiting tbe extent -of Iravebfctr 
ihe seennd actnatof. 

9,'"rh : -^ iBerkcal device delivery sy^te-rn of etuiin K v \\ne^eio 
tbe limit eleme«b-fesls?ft:?8htiv^n the inner 

shaft member and me mbelsr cater sbe^tb. 

iih A hahdk fo; rnani.pnlating a medic ai rkvic-;- delivery 
system for tberapemically treatiisg a patieob o.nr.pfisirtg. 

a boning i 

ifinej; swi ome-r sJsafi oierrn.^rs; 
ibe: iiine^ sbatY ro^fnbe;: being nrnily affixed to tbe nons- 
ing; 

nbe oc-cr sfcaf^. snember IM#% niovabiy coupled in die 
xamt sbaiY merriber, tateb ibai. ibe. ouUsr. -shaft oiefrmer 
cats be rnoved km^itaijinaiiy with respect tts : tbe inwer 
sh;di member;- 

brsj aod 5a3-eotid iodependefij: r^eans iht sekeiiiveiy *-nov ■ 
jjjg ;.be omer si;:a.tt member with r^speet to the iiioer 
shak member; 

t he fnsi roeaos bekij; adapted b>f premsc imi y : eosi:0ve 
adjnsrmcn: of tbe posittoo of the otuer sba.fi merobef, 
and t^ecottd mean* f>elng adapkd ior- r^id .and 
rciativdy b^rge-:sca'!e movement of tbe outer sba.it 
member. 
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. h&\-ls^#&ximzi M distal tixk; 

. a o?cdk:3l fei^; syi&ia >micr ^cath & Mm. 
.a fe*&& fedy afed k> &e huh* aUiVojWfaiiWjy 

O"<Up:C0 Wvkl uiy c">^j>'; ; . f S-nca : \Ki; 

;s Tjfs* ?&oaad fefk|m?idcfti!y rriovtfabk aviator Jot. 
adjuring the vt-hiivc io^i^u:Ji: possikvas; of m him? 



Hhidx and &<? outer .#ac& of ise Jks? : aiuf : 

aottutors providing & diffusa* :&:&Oii>ii ;ol mcchsjxics.l 
advaessiige bsiweeB an to one *>i r *hfc 'iiisi and 
r*esr>itfj ac;»aior$ by a physldstt »»d 3 rsswK&g rclaliv* 

a Uavij etemeat UMtifiglfec extertf oi" -travel Jbf iho >w&#k$ 
acftiitofc wherein ib© eteme&t ras&Jis/ rctattve 
rotation bctwecxt ihv vimcx s&ai't tfKK&cr aatf *$>a~ 
br osner sheath. 



